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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a nitride semiconductor 
light emitting diode which has a sufficient light emitting area and is 
excellent in quantum efficiency and linearity though the diode uses 
a substrate in which low-dislocation density areas and high- 
dislocation density areas alternately exist like the ELOG-grown 
substrate. 

SOLUTION: The LED chip of this nitride semiconductor light 
emitting diode is formed in such a large area that contains a 
plurality of low-dislocation density areas 34 and high-dislocation 
density areas 32 by using a nitride semiconductor substrate 16 in 
which the areas 34 and 32 alternately exist in short cycles and 
currents are concentrated to the areas 34 by means of current 
barrier layers 24 provided under a p-electrode 26. The barrier layers 
24 can be formed by using AIGaN, etc., which forms a Schottky 
junction with the p-electrode 26. 
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7\ CpiMg (v/^p^y^^i^Y^y^) 
Mg£l X 1 0* /cm' K— 7°Lfc pSA 1 0.2 
Ga,, NJ:9*5*3<02^fti|£igtt:SS:4 0*v^ 
* h p-AWgW-CriEJtS-fr, «lE^-raSS:8 0 0°C(c 
L-T, TMG, TMI, 7^ = 7^ Cp:Mg5rffl^ 
Mg5lX10" /cm' K— T'Lfc I no.03 G a o.« N 
<fc "9 teZ%4<DmkV>)*&fom*2 5ty/^hD-A 

^3+^4COHIt-^S(C5S-fo|ijlL. MC^3© 

^3 6 5*>?X hP-AW^Ift'fiicfi^-frSo ^V^T 
1 0 50tt?, TMG , 7yt = 7> Cp = Mg^rffl 
t\ M g & 1 X 1 0 M /cm Ltz plGaNiO 

45p|3>^ h^5r7 0 0*>yx hP — A^flfJf 

[0047] Rj£**-7iL ?flg*^a*-c-TJf. ^^iC 

[004 8] (1WII12 4) WC ( 1 0 5 01CT\ 
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V K-7°A I , G a I-. N 4 <0 fcSfcjjfcW ISJ§ 24^20 
WHtaai-afii[««r«LT v A 1 . G a i-, NJl2 4£x 
[0 0 4 9] (pIM2 6, nlt«3 0) &(C, * 

xtzBi&L, rie (R/i:tt-i'^->-i-7^>-^) mm 

5„ 10 
[0 0 5 0] t±lC*)5pIi2 2S 

0<S«|gJl2 4£goT, pli2 2 <7>l§:f££ffi|c, 
BI/12 0 OTfV^X Ko-AON i tAu^frigfttt 

ro P l:li2 6i:, t<r)pW&2Q(D}i\z^y ; f-<y^m 
©AuJ:!)/i5p/^Pfi2 8&0. 5 /zmWIIiff-C" 
Km-tZ, -jf, ^ y^>^(c4<3 fttHS-tirfc riffle y 
?? hJlroSEffilCliWt A 1 ££tfni;1i3 OSrffML 

[0 0 5 1 ] Jt&ff'l 

E LOGfiScS$-t±"fcS« 1 &<D\K*) (C, KlTdfft^-fS 20 

s«£ffl^f-,k, Rrfmmmm2 4%mf&Lte\,\&z 

Lfc„ 

[0 0 5 2] (mm -fyy^T (Cffi) 4 
£:MOVPE<Z>Kj£§3§|*]t;:-lr-.y h L, tK^^^L^^ 
6. ffi£<£>r&/f £l 0 5 0°C 3; !i 
--V^SrffPo ®EV>T, rS,g£5 1 0°C'St;'Ttt\ * 

U ^A-tf 'J -7i0 SSl6li:GaNJ;0 
^5^7 7ri^l 5 0^-V^'^ hn-AcDUffT-RS; 30 

5rl 0 5 0tSfi#J^„ 1 0 5 0°CtCftofcib, 
(s]C<J^!iSf^^(CTMG, T:/^--T#*£fflV\ T> 
K— 7*G a N/BiSr 1 . 5 MmOSiffT-)5)cft$*5„ 
[0 0 5 3] IWI&t>'Jt«?0iJ(C:!oV ^tt#«btlfc LED 
StiHi, HI*(o]l;»ft2 OmAlCti^t, 4 7 0 nm6Q|sfc 

wfe^^^^Lfc 0 121 6 mmmRxf\tm>\xn <bti 

fcLEDiCo^T, «»E-3fett)^^tt5riiJ^Lfc^*^ 

to^xit. mjj$)m,mmm 2 5 m a^±t- u^tut 40 

-f^IKft^, ,ftl 0 0 mATftm^figfrfoiCif Lf- 0 
HMi<?'JCDLED{C:fc^Tf4, UlTJfatt^tt/^ 7 5 
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m A ICfcV >t t) a»4 !i-7yf^f &J|tt LT4o *9 , ^ 
1 2 5mAX-%,MMmfQ\cmLtZo ttz. HI 7J [6] lift 

ffitf 1 0 0mA(OBf(0^«^*^*^aij^Lfci w 
ttlS^JO L EDtlil) 15-18 %T-foo/--W(C5t 

L, M1&M(DL EDT"f±2 0~2 2 %(C|p|± LX^tz 0 
[0 0 5 4] 

icLEDf-y T'aiu p mm<F>Tm^®rttzmf/am 

IgJI(c4 9^{£®^fJ|ctrm^£3l'f' ^-ttf-fcA, + 
[0ffi(£W<£lftl"H 

[Hi] mitt, *%w<Dmmmmi vl%zwmi 

LED £^"f tEit»[B0T*;fc5„ 
[0 2] 0 2(4, *38WU«-52{b#»**tt:LEDfC 
fcJt5*WiSK«r^i-«^;0-C*>5. 
[12)3] H3 (a) (c) It. ^SSEfcfl'SSM: 

^1-«ttt&I*§0T*$>5 o 

[14] 04 1±, *%wv>nn<r>Bm2iz&zmkV!) 

f*#LED*^t«ta;iiH-e*)5. 

[0 5] 0 5(4, **Wromt©jeffi3{C«52ft4!j 
[0 6] 0 6(4, £Jfcfl&l«t«0iJ<7)«m4&¥*fl-L 
lff*0>IWi] 

10 - • • f-7r^TStS, 
1 2 • • • S i 0 2 -7*?, 

i 4 • • -7 as, 

1 6 • • • SK, 

1 8 • • • n§J/ff, 

2 0 • • • 

2 2 • • • pSI, 
2 4 • • • ttfflEMtSJi, 

2 6 • • • psmii , 

2 8- • • p'<-y K, 

3 0 • • • ngi, 

3 2 • • • ieite(4$;S^i|(, 
3 4 • • • <&4Effift£1H#. 
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— -M#%) 5F041 AA03 AA40 CA02 CA05 CA08 
CA34 CA35 CA40 CA46 CA65 
CA67 CA74 CA82 CA92 CB36 
FF01 

5F045 AA04 AB14 AB17 AC01 AC08 
AC 12 AD 14 AF02 AF04 AF09 
BB12 BB16 CA10 DA53 DB02 
DB04 DB06 



